Example Interfaces to LPC4088 QuickStart Board

- 12C

- SPI

- UART

- RS232

- RS422/485

- CAN

- Memory card MCI
- Memory card SPI
- USB Device

- USB Host

- Power Supplies

- Display Expansion

UL = UnLoaded = normally not mounted component.

Default jumper settings are indicated in the schematic.
However, always check jumper positions on actual boards
since there is no guarantee that all jumpers are in default place.
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I12C Interface Examples

J19 2
LPC4088 QSB edge connector o Connect to any of the
—U anp -/ vouT(33v) 4 two 12C interfaces
% VIN(4.5-5.5V) VOUT(4.5-5.5V) g
3 vBaT paz [42
BESET 4 RESET-IN pa (41
_5) 140
P5 P40
. 8 pe pag |32
Has 5K pullup resistors on-board 7 e pag 38
A g pe P37 137
__P9-I2C1_SD, Py EXT.USB-DM |28
P10-I2C1_SCL 10 UsEH .
ul 1 ExTUssoR Has 1K5 pullup resistors on-board
12 pr2 P33
13 pyg P32
% P14 P31
16 Bl P Note: [2C#0 interface is also
171 p17-AIN2 P28 used by the display interface
18 p1g.AINz/AOUT P27
19 p19-AIN4/VBUS2 P26
& Po-aiNs P25
2l vssa P24
GND P23
Connect to any of the
&b two 12C interfaces
PCA9532 12C 16-bit Port Expander
o
2]
o«
© D 2 =
Qa0 , yao , yao , woo
¥ £ £ £
o & ¥ e & A e
< [te] © ~
QA Q| [3Y o
g ¥ gHE ¥
u12
PCA9532
LEDO
Connect to any of the 12G_SDA 2| g
two 12C interfaces 12C_SCL. 2 | 5ol Leps
LED4
LEDS
RESET 21 | RESET# LED6
LED7
A2 LEDS .
A1 LED9 vﬁ mﬁ 1\5 5 035
A0 LED10 aw aw aw o aw aw
[ [ ¥ ¥ [ o
2 LED11 g A 4n g AV Ani g AVAn{: AV ‘SZH
e oo LED1a
LED14 gé%@%%%&%@[]g
GND  LED15 & 8 =8 48 H8 48
12C address (0x60-0x61): 1.1.0.0.0.0.0.RW

I2C Temperature Sensor (LM75)

U24
LM75BDP
1 spa  vee
3 SCL A0
=1 oc A1

j" GND A2
GND

+3V3

C83

I 00N

GND GND

o |o |~ oo

12C address (0x90/91): 1.0.0.1.0.0.0.RW

256kbit 12C-E2PROM

Ut1
24LC256

GND

+3V3

I 00N

GND

12C address (0x50-0x5F): 1.0.1.0.A2.A1.A0.RW
A2-A0 value depends on address of byte to access.
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J31
LPC4088 QSB edge connector

SPI Interface Examples

—a] oo VOUT(3.3V)
2 viN@sssv) VOUT(4.5-5.5V)
4 vear P42
P5-SSPQ_MOSI 5| RESETIN o
SPI#0 PE-SSPO_MISO 6| g P39
Note: SPI#0 interface is also __P7_SSP0_SCK 7 b7 P38
used by the display interface __P8-GPIO 8 pg P37
o pe EXT-USB-DM
o po EXT-USB-DP
__P11-SSP1_MOSI 8> a4
SPI#1 P12-SSP1_MISQ 12| pin P33
P13-SSP1_SCK 13) b3 P32
P14-SSP1_SSEL 14| oia P31
1—5 P15-AINO P30
H PieAN P29
o pi7-anz P28
& p1s-amamour P27
19 P1o-AIN4VBUS2 P26
2% Peo-as P25
2l vssa P24
GND P23
hvd
GND

SPI-MOSI

Parallel connected registers

+3V3

us
74LVC595APW

SPI-SCK

SER

Connect to any PANC1asAPW

0 SCK
—( scL

RCK

SPI interface _GPIoO 1 [, Yo
_GPIO1 2| g Y1

_GPIO2 3| ¢ Y2

o Y3
(‘>'> 6 Y4
+ G1 Y5

_SPI-SSEL 4 Goa Y6

13C G

N o | fw fro |+ |
o

fo

i

12

i

W

T

SER

e

SCK

fc G2B Y7

GND
74LVC1G29 is an alternative

demultiplexor for up to 3 devic

+3V3
. >

GND GND GND GND GND GND GND GND

9
g

g

ut11PUsP U4p usp LO7 _LC8 _LC9 L C16 11 sk
2 "Toon "] 100N | 100N ] 100N

SCL

RCK

es 13 6

No o | [ fro = |
o

fo

W

SER

L1 scL

&

~ (o [on |+ oo [ro [ [+

&fio

To next section

SPI#2

Note: Any GPIO can be used as SSEL for any SPI interface

SPI-MOSI

3-axis accelerometer ADXL345

+3V3
. >

ADXL345 100N IOU
_SPLMISO 12| 1 Xo o
Connect to any —spL.sck n SDOADDR  VDDIO [~ ‘ ‘ L2
) _SPLMOSI 13 |
SPlinterface _spLasel 7| Sowsoisoo 1 J_cm J_c13 BLM18AG601S
RESERVER o 100N 10U
GND [-2
RS N GND [ GND GND
21 N2 GND |2
)

SPI E2PROM

Connect to any —Sp-Sck

SPI interface SPLMISO

u26 g
25LCO40AT-/OT ®

5 cs  vee 8

3 5 c86
4

2

Cascaded shift registers

+3V3

ute
74LVC595APW

o

SPI-SCK

Connect to any

SPI interface
__SPI-SSEL.

+3V3

8
GND

< o
%
+3V3
“ o
o
o

[)
=z
o
[©)
=z
o

+3V3

8
GND

S vc::6
o
+3V3
Q—JIW

[0)
o
[©)
=z
o

~ (oo | oo [ro [ |+

SER QA

0 SCK QC
—{ scL ap

No o | fw o=

o

ﬁCG QH*

SO GND } IOON
GND GND

To next section
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UART Interface Examples

J5
LPC4088 QSB edge connector

1
— VOUT(3.3V)
EXT_VIN 2 y y
| YNGsss VouT555Y) Hok_MBED_TX  UART#0
4 RESET-IN par [41 _| _| R24 270R -U0_| Note: UART#0 interface is connected to the on-board HDK interface
5l ps pao |40 Add series resistor to protect if HDK also transmits.
S pe pag [2
4 er pag [38
8l pg 57 Paza TXD
P9-U3_TXD 9 pg EXT-USB-DM 52
UART#3 _P10-U3 BXD 10| pyo ExT.useop |38
1] pay p3a |34 UART#4
12 pyp pas [32
18 i3 P2 (32
4 e p37 [BL__ P31-U4 BXD
16| P15-AINO P30
| P16-AIN1 P29
120 p17-aAIN2 P28
18 P18-AIN3/AQUT P27
19 p1g.AINavBUS2 P26
200 p2o-AIN5 P25
21 vssa P24
GND P23
s FTDI UART-to-USB Connector
GND
(TTL-232R-3V3)
D2
2 PMEG1030EJ 12
1[o] 1:GND
GPO 215 | 2:CTS (input to cable)
Connect to any LART BXD slo 3 veo
4
MIDI In UART interface _UART_TXD 519 5 RxD
N GPL Sg 6: RTS (output from cable)
J20  MABSSH
J20  MABSSH o 1X06
9
L8
—es o H— BLM1BAG601SNID  Ra7 P38
% ¢ 221R
— 1
D4 V=
—|PE PE [— L9 VN
BLM18AG601SN1D BAS1E
.
c17 C20
T100P THoop
&b &Rb
MIDI Out Connect to any
ART interf
J21  MABSSH u terface
L10 R32
—t<3 D} BLM18AG601SN1D
5 44 I 221R C4a5V
2> L11
—{ee PE [— BLM18AG601SN1D 00N U1
" L-12 74AUC1G17DCK
BLM18AG601SN1D GND R34 GND
-— — [T - Embedded
ca1 ca2 c43 221R Artists
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RS232 Interface Example

J22
LPC4088 QSB edge connector

—; VOUT(3.3V)
3 33‘,{?-5‘5“’ VouT@s-55w) Hpk_MBED TX  UART#0
4 RESETN P41 R23 270R )_| Note: UART#0 interface is connected to the on-board HDK interface
5l ps P40 Add series resistor to protect if HDK also transmits.
4 pe P39
7 by P38
P9-U3_TXD 35 "
-LU3 P9 EXT-USB-DM
UART#3 P10-U3 BRXD 19 pio EXT-USB-DP
1] pyq P4 UART#4
2 ez P33
% P13 P32
15 P14 P31
ol pis-amo P30
5] P16-AINT P29
18| PI7-AIN2 P28
5| Pie-anamout P27
13 Pi9-AINaVBUS2 P26
20 P20-AIN P25
21 vssa P24
GND P23
&fip
UART RS232 Full Modem
u18
SP3243E
J_Ces 28 g, .
100N 24 o Ve
v 34!—_|_cs4 C65
C66 1
C2+ 100N | 100N
100N 2)
ca-
Connect to any ND GRD
. UART_TXD 14 TouT 2
UART interface | GPI0 15 Tan Tsour [0
GPI1 12 3N T3ouT fU
2 Reouts A ‘#22-%
GPOO 19 riour RN f BS-DED Tie ),
c tto GPIO 18 RooUT RN BS-RXD ZL¢ >0
onnect 1o GPO1 i R30UT  R3IN ° RS-TXD 2 < > g
GPO2 18 Raour  Ran RS-DTR 41 548
GPO3 RSOUT  RSIN < e
FORCEOFF i M09-EA
FORCEON GND <
21
|21 ND
INVALID BS.RI e}
2 2 ReArs
? ? RS-DSR
8o
I C70
u1sp 100N
2
oF
&
GND GND
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RS422/485 Interface Examples

J13
LPC4088 QSB edge connector

Insert jumpers to add termination resistors

—; GND VOUT(3.3V)
3 ypar vouTesS o HDK_MBED TX  UART#0
4 RESET-IN P41 R33 270R -Uo | Note: UART#0 interface is connected to the on-board HDK interface
5l ps pao 40 Add series resistor to protect if HDK also transmits.
6
6| pg P39
—g P7 P38
8| pg P37
P9-U3_TXD 9
UART#3 Pio-Us BXD | 10| oo EXTusE DY
i P10 EXT-USB-DP UART#4
& e P33
13 pyi3 P32
4 by P31
18 pis.aIN0 P30
180 pig.AIN1 P29
170 p17.aIN2 P28
18 p1s-AINa/aOUT P27
30| Pls-AINaNVBUS2 P26
20 P20-AINs P25
21 vssa P24
GND P23
o
RS422/RS485 transceiver
+BV .
l+_LC15 J_CM RS422
or RS485
DMX Master (out) Interface 220710V | 100N )
Insert jumpers for RS485.
Q e i GND GND
] 3 Rx enable (active low) u7 J29
Tx enable (active high SP491E 4
- ( gh) AT e 213 S RS4xx Interface
Ne B
100N| R71 1K 2 2X02 5 5 Rx+ (input
A —Q
- I SP307SEEN GPQ_RX-EN s RO, A 12 Ja6-5 (input)
1 - 11 4 -4 Rx- (input)
2 GND | oo mo | UABT BXD Connect to any. GPO_TXEN ol o B Q Ja6-4
2 o A e [ GPORXEN Connect to any UART interface UABT_TXD 51 bl z 30 * | [ 463 T+ (output)
GPQ_TX-EN UART BXD |
B DE _ . | v
5 5| anp b |4 UART TXD UART interface 51 oo . L2 Jag-2 Tx (output)
ND Ne 8-
NC5FAH of le @ 10) Jas-1 GND
[ei¥>) P
o
EEE% o GhD 2X02 120R GND
Gl

ND GND

at the far ends of the cable
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Connect to any
CAN interface

[
J18 2
LPC4088 QSB edge connector ?
e vouT@Eay) o
2 VIN@555Y) VOUT(4.5-5.5V) 42451
3 vear pa2 42
-4 RESET-IN par |41
S ps pao f40
5 ps pag f32
7 38
v e pag 32
P9.CAN1_RD 5 e Par 108
- _| P9 ExT-UsB-DM 38
CAN#1  _P10-CANT TD 10| 5o ExT-UsB-DP |38
11 34 -
0 ey P34 (34 P34-GAN2 BRD
2 b pas |28 PazcaNo 1D CAN#2
S E P32
B e P31
15| P1s-AINO P30
180 p1g-AIN1 P29
}l P17-AIN2 P28
18 p1s-ANaaoUT p27
18 pio-ANanvBUS? P26
20 P20-AINs P25
2 vssa P24
GND P23
p-d
Glp
CAN interface
2 us
) TJF1051T/3
CAN_TD 11 7xD CANH |-Z
AN_RD 41 RxD cANL -8
o
5fvio vec |2 ’ +5V E
=
Lo%7 8 1's GND |2 J_C
100N 100N | 22U/10V
hvd 2l | 4
& zllg &io &o b u10
) PESD1CAN
GN\D GND

CAN Interface Example

CAN connectors (RJ45 & DSUB9)

TE Connectivity, no. 5556416-1
(Digikey no. A31428-ND)

J6
— Y1 ..
A= e TE Connectivity, no. 1734351-1
JEVR N | £ (Digikey no. A35105-ND)
OR \J}f
o )
a Embedded
Artists
(C) Embedded Artists AB
TITLE: LPC4@88 QSB interface ex rev PAl

Document Number:

Date: 2013-18-082 1/7:59:43 Sheet: 7/13




24
o

SD Memory Card Interface Example

SD Memory Card Interface Example - MCI Pheriperal

RBERBEE SRR E]S ool ol o \m‘-‘

. Q1
o8 P 3 PMV65XP
> P g ¢ o
LPC4088 QSB edge connector ? * LAl
GND N\ VOUT(3.3V) :g 7 ca cs
VIN(4.5-5.5V) VOUT@5-55Y) 43 o |«
VBAT P42 == cya ol [xof |x o] [¥ | x| [x | v
RESET-IN pa AL gzl glls SllE QLIS | Zlle | 100N | 10U
P5 P40
P6 P39 [2
P7 pas [38 GND &\D  &\D
P8 P37 3%
P9 Extussom |82 11
E‘O EXT-USB-DP % SD/uSD/transflash connector
11 |24
P12 Pas (32 I os
P13 P32 o5 3] DN
4 P31 = -
ElS-AINO P§0 30 SDCLK 100R r Sgén
P16-AIN1 P29 29 SDCMD 1&°H 5 1 ok
P17-AIN2 pog (28 SDPWR + 6| GnD2
P18-AIN3/AOUT p27 [2 SDDATO 00R 7 | pout
00R 8
P19-AIN4/VBUS2 P26 SDDAT1 ooR 3 Rsvi
P20-AIN5 P25 SDDAT2 o8 2 Rsv2
VSSA P24 1008 15| CARD-DETECT
GND P23 1508 +—2—| COMMON
1% WRITE-PROTECT
+—2| anps
121 GND-4
__OPTIONAL_CARD_DETECT]
__OPTIONAL _WRITE_PROTECT | X

Note: ESD protection might be needed
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SD Memory Card Interface Example

Simplified SD Memory Card Interface Example - SPI

J30 2
LPC4088 QSB edge connector ?
3 GND -/ vouT@Eay) [ ’
2l viN@sssv) VOUT(5-55V) (23
i A par [iL cis | ci9
SPI1_MOSI 5 pg pao |40 ¥ ol | o |
SPI1_MISO 6l pg pag [32 SPI3_MQS| 6 9| |ic ©f |i6 100N 10U
— _ LR
SPI1_SCK 7| by bas |38 SPI3_MISO
SPI1_SSFI 8| g pa7 37
o ee EXT-UsB-DM (33 GND  GND
SPI2_MOSI 1 p1o BXTUSBOR Iss
SPI2_MISQ 12) 33 Ja4
= P12 P33 22 SD/uSD/transflash connector
-~ SPI2 sCK 18 p13 P32
SPI2_SSEL 14 1 5 SPI_SSEL R76 100R 1 [ os
2| pis-amo P30 —SPIMOSI R77 100R 21 o
17| P16-AINt P29 Connect to any of the 5| GND-
7 py7.AN2 P28 - vee
% P18-AIN3/AOUT P27 three SPI interfaces SPI_SCK R78 100R g CLK
19 p1g-AINaVBUS2 P26 61 GND-2
20 pag.ans pord __SPI_MISO R79 100R 7 Sour
5o vssa P24 9 | B
GND P23 RSV2
OPTIONAL_CARD DETECT  R87 —— 100R :é CARD-DETECT
< +—10 1 commoN
GND W‘: 100R :g WRITE-PROTECT
12 anD-3
12 1 GND-4
g
GND

Note: ESD protection might be needed
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USB Device Interface Example

Ja4
LPC4088 QSB edge connector
| GND voutEay) [
4 vinasssv) VoUT(A555V) 43
2 vear paz (42
5| pESETN Pao J0 J43
6| pe p3g |39 USB-B
4 p7 pag [38 =
4 e Pa7 182 ExTusRoy [ IS ] .
2 pg EXT-USB-DM -USB- 2
1 pro ExT-UsB.op |35 EXT-USB-DP : I 3 USB Device
o P P34 + 4
5 P12 P33 (W
1l pyg P32
il P31 J43s
B Pis-ANo P30 [
18 Pic-ANT P29
o piz-anz P28 <
18l p1g-AIN3AOUT P27 [ei¥)
AIN4-VBUS ;g P19-AIN4/VBUS2 P26
2 P20-AINs P25
2l vssa P24
GND P23
e
()

Note: JP1/JP2 jumpers on LPC4088 QSB must be in 2-3 position!
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USB Host Interface Example

J37 2
LPC4088 QSB edge connector ?
1 44
—4 @anp VOUT(3.3V)
EXT_VIN g VIN(4.5-5.5V) VOUT(4.5-5.5V)
3 vear P42
4| RESETIN P41
2 es P40
4 re P39
4 p7 P38
2 ro Py PazGEID
2 po EXT-USB-DM -USB-
9 rio EXT-USB-DP EXT-USB-DP
ol e P3a
2 e2 P33
o pia P32
o P P31
o pis-amo P30
18 Pie-AINt P29
o piz-aN2 P28
18 Pis-amamour P27
. P19-AIN4/VBUS2 P26
AINS-QVRCR2 20 b2 ais P25
2] vssa P24
GND P23
g
GND

Note: JP1/JP2 jumpers on LPC4088 QSB must be in 2-3 position!

L1
BLM18PG221SN1D
I

(]
>
?
u1
STMPS2171STR
= T vour LL_svBus? :
P37-GPIO En J_cz T—LC3
AIN5-OVRCR2 2
FAULT GND ol v lm_mON 33UH0V
afip z oo o
oL
PAVAnTH
¥*TUs
S0
AINA-VBUS R6 — 1K5

J3
USB-A upright
- vee
B
) 2| user USB Host
41 anp
#LIE el 1% Ggo
oo
S0 aGs3
90 1aGS2
GND GND o0 J4Gs4
J4G$5

P
o

a Embedded
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J14
LPC4088 QSB edge connector

Power Supply Examples

WEBENCH design from TI.COM
5V/2A supply with 7-30V input range

uts
19 GRM31CR71H475KA12 C3216X7R1H105K ~ LM25011MY/NOPB
; BF L BsT [0 c28 Bourns
D5 _ch7 _chs =
2_1MM B350A-13-F R28 100N %R 1260.270M (27uH/45mOhm)
- Il U7 280K ] 1U ow L2 02T EXT_VIN
i)
&R GRip D3 J.ng Rao
2 . 78 B350A-13-F U AN
+ cs |8
R35 R17 GND
10K 0R060 C3216X5R0J106K ~io
7
' 3| o cse 10K
o
4 z
Can connect to GPI ssg 2 ¢ GND
c25 i GND
10N i =
wy
S0 &3

1
—U Gnp VOUT(3.3V)
EXT_VIN & VIN@55.5v) VOUT(4.5-5.5V)
] veat P42
5| RESET-N P41
2 s P40
o ps P39
24 e P38
£ e P37
2 o EXT-USB-DM
1] P10 EXT-USB-DP
o P P34
1] P12 P33
1l P13 P32
15 P14 P31
1q] P15-AINO P30 32
17| P16-AINI P29
18 PI7-AIN2 P28
19| P18-AINS/AOUT P27
20| P19-AIN4VBUS2 P26
51| P20-AINs P25
o vssa P24
>—| GND P23
o
D1
J10, BF EXT_VIN
5V DG, 2 Amp 2 PMEG1030EJ
Center positive
2_1MM

WEBENCH design from TI.COM
3.3V/2A supply with 7-30V input range

u17
s GRM31CR71H475KA12 C3216X7R1H105K ~ LM25011MY/NOPB
1 Br ’ ’ 11 VN BsT |10
> Dl;.l J_c c32 Bourns -
(3] 31 = 2
B370A-13-F L4 2
2 1MM U7 o 100N SRR1260-150M (15uH/27mOhm) +T
%o sw L ’

S0 D6 J_C:’S Ra6

2 - 78 B370A-13-F U e

+ cs |8
R49 R45 GND
10K OR060  GRM21BR60J226ME3L
csG 7 R47
= 31 peD 10K
4 g o
ss 3 &fip
Can connect to GPI TCM 8 & g ls o
10N i &
wy
afio cfiocfip
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Display Interface from LPC4088 QuickStart Board

FH26-615-0.3SHW(05) or 5034256191

Display Expansion to 4.3" 480x272 pixel LCD

Backlight Voltage Generator

J26-61
J26-60
J26-59 =— L37 D8
126-58 Loy CDPHAD19FNP-470MC (47U)  PMEGA005E
J26-57 =—9 . ’ ’
Default = .
J26-56 s . -
s N c47 Model: RX043A-02 from Rogin
et —4 mode . glls Y20 DTS 1150V Model: ATO43TN24 from Innolux
J26-52 1D 1CD_VDO REDO - -
51 =— 1 LCD_VD1 RED1 5 1 oD
) 1D 1CD_VD2 RED2 GPQ-BI-CTRL 1 7 I A i -
126-49 = D_1CD_VD3 RED3 P
D 1CD VD4 RED1 RED4 GND
J26-48
s D _1CD VD5 RED2 RED5 s | cas N
J26-46 LD VD RED3 RED6 40 L ol x| | FH12A-40S-0. 5SH
J26-45 ‘ LCD_VD7 RED4 RED7 Tou T eree's e 2 _BL_| J24-1 VLED-
Yoo ‘ 1D_ICh VDA GREENO 10U [ 100N S Q LED_BL_POS J242 VLEDs 28V/20MA
126.43 = ‘ 1D 1CD VD GREENT ? PMVE5XP = J243 GND
oo D _1CD_VD10 GREENO | GREEN2 & & ke 1244 VDD
106-41 =— 1 LCD_VD11 GREEN1 GREEN3 GND GND GND GND GND LCD RO J24-5 RO
oodo D 1CD VD12 GREEN2 | GREEN4 LCD_R1 1246 R1
196.39 = D _LCD VD13 GREEN3 | GREENS Rtot=15R: Iset =20mA o LCD_R2 Y247 R2
o638 I L.CD_VD14 GREEN4 | GREENSG & I CD_Ra 1248 3
oo ‘ D 1CD VD15 GREEN5 | GREEN7 | CD_VDa 1249 R4
126.36 LGD_VD16 BLUEO 1 CD_VD5 124-10R5
e D _1CD_VD1 BLUE1 | CD_VD6 12411 Re
o634 LCD_VD18 REDO BLUE2 LCD_VD7 Joat2 R
o633 LCh_VD19 BLUEO BLUE3 4 1CD_GO 1241300
o D _1CD_VD20 BLUE1 BLUE4 8 LCD_G1 oaaa1
126-31 =t .CD_VD21 BLUE2 BLUES LCD_VD10 J2415Go
19630 L CD_VD22 BLUE3 BLUE6 | LCD_VD11 1241eGs
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